Evidence for disulfide involvement in the regulation of intramolecular autolytic processing by human adamalysin19/ADAM19.
Human adamalysin 19 (a disintegrin and metalloproteinase 19, hADAM19) is activated by furin-mediated cleavage of the prodomain followed by an autolytic processing within the cysteine-rich domain at Glu586-Ser587, which occurs intramolecularly, producing an NH2 terminal fragment (N-fragment) associated with its COOH-terminal fragment (C-fragment), most likely through disulfide bonds. When stable Madin-Darby canine kidney (MDCK) transfectants overexpressing soluble hADAM19 were treated with dithiothreitol (DTT) or with media at pH 6.5, 7.5, or 8.5, the secretion and folding of the enzyme were not affected. Autolytic processing was blocked by DTT and pH 6.5 media, which favor disulfide reduction, but was increased by pH 8.5 media, which promotes disulfide formation. Cys605, Cys633, Cys639, and Cys643 of the C-fragment appear to be partially responsible for the covalent association between the C-fragment and the N-fragment. A new autolytic processing site at Lys543-Val544 was identified in soluble mutants when these cysteine residues were individually mutated to serine residues. Shed fragments were also detectable in the media from MDCK cells stably expressing the full-length Cys633Ser mutant. Ilomastat/GM6001 inhibited hADAM19 with an IC50 of 447 nM, but scarcely affected the shedding process. The cysteine-rich domain likely forms disulfide bonds to regulate the autolytic processing and shedding of hADAM19.